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Abstract 
The aim of this paper is to provide a real example of a production factory transformation from a standard production best-cost 
country plant to a word class plant applying the lean principles, avoiding waste and optimizing plant organization structure for 
the new role. The case study of this paper is based on a Romanian Automotive Company and the main purpose is to provide an 
example of the optimization potential of the west automotive technology applied using local strengths and creative thinking. 
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1. The Automotive product in Western Romania 
The following main trends are visible in the automotive market: 
x Increasing the complexity of the cars especially in regard to the electronic and software (infotainment, safety 
additional features, comfort features and the automatic driving features and direction) 
x Car producers are focusing on car platform and the reuse concept in order to reduce the development, share 
part and to globally reduce the price; 
x End Customers of the car industry (private persons, but also companies) have a larger expectation in quality 
aspects and specific customization; 
x Generally, the automotive industry has an overproduction capacity in classical producers, strong competition 
and price pressure. It also deals with the challenges of competing more and more with the computer and 
communication field; 
x Some of the international markets (for example the European one) are looking for complexity and 
sophistication, while they are also interested in cars for standard daily use and the most cost efficient solution. 
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Based on these trends especially the western and central part of Romania have the following main competitive 
advantages:  
x They are reasonably close to large car producers in Europe, resulting in reasonable transport costs and delivery 
time especially in Western Romania;  
x Good workforce and highly educated human resources at low prices; 
x Good and very good capability in software development, electronic and mechanic design give the opportunity 
to create large development centers in Romania to serve the international headquarters. 
 
Using the Romanian competitive advantages, during the last 5 years almost all large automotive companies 
(Continental, Hella, Takata, Drexelmayer, TRW) doubled their production capacity in Romania, creating or 
extending the international development center. This increase was often done using the strategy and method used in 
Western Europe and sometimes applied different local conditions.  For example, production lines were often 
designed in the west with the target to reduce the investment, to reduce the sometimes exaggerated automatic 
solution, and to mainly allow manual production and control. 
2. Production Plant Challenges 
The production of electronic automotives is challenging because of the following main factors: 
x Strong pressure in product cost and also yearly product cost reduction; 
x Continuous Product Life Cycle reduction; 
x The increase of product complexity combined with the extension of product variants; 
x Customer pressure in product quality and quality preventive actions. 
In order to be better prepared for the challenges of the automotive market, automotive companies prefer to start the 
production Plant in best-cost countries, reduce the investment and compensate this with extra human resources 
(because salaries are low) and try to properly manage the activities and the eventual difficulties using additional 
administrative or process-related human resources. 
Fig.1. Production plant in a best-cost country 
 
3. The right approach for the best-cost country production plant 
 
Companies which use optimum investment in equipment have the following main challenges and waste 
drawbacks: 
x Working intensively to optimize the use of production equipment and production planning; 
x Managing dynamic bottlenecks in process;  
x Production planning is strongly affected by any issue in the logistic or production chain. 
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The end results of the fixed cost reduction are visible in the inventory, but also in the difficulties for planning and 
scheduling the process and the complex situation in managing the plant (Cusumano, Michael A, 1985). This is 
shown in Fig. 2.  
 Usually, the production company focuses in investment reduction, but the delivery pressure and quality 
requirement force hiring additional people and lead to the use of additional components and product inventory. 
Having more people and more inventory will result in more work in planning process, although in the end, this will 
increase the inside company’s complexity and waste. 
 Gradually, more production facilities employ the spiral model and the surprise is that the larger human and 
material resources do not bring better results.  
 
 
Fig. 2. Reduce investment spiral escalation model 
 
In this case study, a production company set up in January 2014 was considered using the minimal inventory 
model, therefore the focus lied on using share equipment with many process constraints, many people waiting or fire 
fighting but not adding value. Additionally, t the fluctuation of human resources is high in best-cost salary countries 
and people leave fast if they receive higher salaries in another company. 
Having a complex system of production, with large waste and a high fluctuation rate, the plant did not achieve the 
results expected by headquarter and the local defined targets in costs, quality, and turn rate. 
Under these circumstances, more actions to applying the LEAN principles were implemented in order to avoid 
waste, but the complexity was so large that the expected results were still not achieved. After the first unsuccessful 
attempt, it was evident that more action was needed at the foundation of the production system and that the company 
subculture had to adapt to the new system (Spear Steven J., 1999). 
Based on the LEAN principle, the Plant team defined several activities in following main directions (Fig. 3): 
1) Simplify the overall process; 
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2) Work in one piece flow, not in batches. 
Fig. 3. Basic concept chart/lean principle 
 
In order to achieve the targeted results the layout of the Plant, the processes and the needed capacity were fully 
redefined. It was important to achieve one piece flow in order to have the same capacity everywhere, therefore the 
tube concept was defined (fig. 4).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Fig. 4 The tube concept      Fig. 5. Structured improvement loops 
 
After checking in detail the different cycle times of production machines, actions meant to improve the 
bottlenecks were initiated, most of the time by improving the machine concepts, but sometimes also the ergonomics, 
and by reducing the test time. 
The next phase was the complete modification of the Plant layout, in order to improve the flow, to reduce the 
occupied space and to add additional production lines.  
Generally, the process of completely reworking the layout, updating from the route the production planning 
concept, removing the share processes/lines for more products was a challenging task which needed systematic 
actions and close following (fig. 5).  
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Fig. 6 shows the production plant layout before and after running the improvement program. It is visible that more 
complexes areas were optimized, additional lines were installed and 25% of space in optimization focus was saved. 
The final layout the production and material flow is easy and logical to follow.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6 Plant layout 
 
Additional to the layout improvement, high runner dedicated lines were defined, while the low runners share 
equipment lines with the same capacity. With this concept we fully changed the plant from working in batches to a 
plan working in one piece flow and we managed to reduce the complexity of the workshop and planning (see fig. 7). 
 
Fig. 7. Comparison spaghetti chart before/ flow after 
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4. The correct organization for the best-cost country production plant 
 
The next actions needed to be taken in order to complete the best-cost production plant were to orient all plant 
activities to work in one piece flow. Consequently, this required the modification of the organization to avoid 
problems in production. 
The one piece flow production system needed resources to solve problems in real time and needed to reinforce the 
organization that supports production (more resources in maintenance) and to apply the total productive 
maintenance. Furthermore, it was also necessary to introduce “Jidoka” as a way to improve quality and reduce scrap 
with all the technicians analyzing problems in real time. 
The layout was modified gradually, resulting in the simplification of the operation and in the placement of the 
organization to support all possible problems during production. It was also necessary to monitor all the problems 
encountered, in order to achieve the daily production standard. Several teams were assigned to improve the 
situation: 
x One team in charge of reducing break downs: using TPM methodology;  
x One team in charge of assuring the planning achievement;  
x One team meant to improve the quality and reduce scrap;  
x One team assigned to reduce lack of materials. 
After the one piece flow production concept was defined and work started to be done in time, we concentrated on 
keeping the flow, thus working without stoppages and without cutting the production flow. A basis was created for 
more activities concentrated on continuously  running the production. When this level was achieved, all waste was 
visible and easy to avoid.  
Following flow improvement, the activities were concentrated on analyzing how waiting time for operators and 
machines can be reduced. Based on the new production concept and simplification, waste became visible and 
actions needed to reduce this waste become clear. Afterwards the simplification processon, the actions employedto 
improve labor productivity and machine time started (fig. 8). The improvement was outstanding because in some 
areas a double output was achieved, with the same resources as before. This is the point where the plant reached a 
transformation.   
Because the production was doubled with the same head count and also the fluctuation was reduced, the bonus of 
employees was increased, which led to the decrease of fluctuation to half. Based on the achieved positive results, the 
moral and the motivation of the people improved resulting in the right moment to start offering more responsibility, 
empower all the teams, focus on the concept of autonomous teams, and assign clear targets and responsibilities to all 
teams. 
 
 
 
Fig. 8 sales graphic / Head count graphic 
 
Consequently, people were more involved and the level of responsibility improved a lot. In order to better support 
these activities, some projects were initiated in the human resources department in order to continue the Grow and 
Personal Development (Mike Rother, 2010).  
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Given all these activities and the transformations undergone in 12 months, the plant become one of the most 
competitive plants in the company. This resulted in the fact that the Plant in Timisoara Romania is the Best Plant 
World Wide in our company today. 
The results are the following: 
x Reducing half of the production costs; 
x Reducing 80% of the daily problems in production; 
x Reducing non quality costs by 50%; 
x Reducing fluctuation with 80%.  
 
Conclusion 
 
Based on this case study, the following are the main results:  
x The most important issue to deal with is to simplifying all processes; 
x Work in flow; 
x Establish a clear support team with clear targets and responsibilities; 
x Reduce waste everywhere and use people to add value, and not to cover other problems from production; 
x Involve and empower the people; 
x Motivate the people because in best-cost countries, such as Romania, one can achieve better results that in 
more developed countries, because the people are eager to learn and improve. 
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